Resonance raman studies of a c type algal cytochrome. Deuterium shifts and a comparison with mammalian cytochrome c.
A c type cytochrome isolated from Synechococcus lividus grown on water and 2H2O media, has been studied by resonance Raman spectroscopy. The spectra were taken on the oxidized and reduced protein with excitation within the Soret band at 441.6 nm to determine whether individual resonance Raman bands of the heme shift upon deuterium substitution and also to provide a comparison with the spectra of horse heart cytochrome c. Some of the shifts observed with the deuterated heme c are larger than the corresponding shifts in meso-deuterated metalloporphyrins suggesting mixing of peripheral substituent vibrations with the skeletal modes of the porphyrin macrocycle. The algal cytochrome exhibits resonance Raman spectra roughly similar to those of horse heart cytochrome c, consistent with its optical absorption spectra which is typical of c type cytochromes, although a detailed comparison reveals note-worthy differences between the spectra of the two proteins; this may be a reflection of the effect of non-methionine ligands and protein environment on the vibrations of the c type heme in the algal cytochrome.